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WHAT IS CTAIMED IS: 

1. A controller for a variable air volume 
terminal, of a variable air volume air conditioning r 
system, comprising : 

temperature sensing circuitry for generating a 
temperature process value; 

setpoint determining circuitry for establishing a 
temperature setpoint ; 

airflow signal circuitry for generating an airflow 
setpoint in response to said temperature process value 
and said temperature setpoint; 

flow sensing circuitry for generating a flow process 
value in response to a predetermined set of flow sensing 
inputs; and 

damper control circuitry for generating a damper 
motor operation signal to control the damper motor in 
response to said flow process value and said airflow / 
setpoint, said damper control circuitry comprising a 
fuzzy logic control mechanism for implementing a set of 
fuzzy logic rule-based instructions in generating said 
damper motor operating signal. 

2. The control ler of Claim 1, wherein said 
temperature sensing Arcintry, said setpoint determining 
circuitry, said airjf lowv signal circuitry, said flow 
sensing circuitry, and sMd damper control circuitry are 
formed sufficiently small\for placement on a single 
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printed circuitfSpijrd, said printed circuit board formed 
for placement (on damper motor when said damper motor 

is installed in thd damper shaft. 

5 3. The controller of Claim 1, wherein said 

temperature sensing circuitry, said setpoint determining 
circuitry, said airflow signal circuitry, and said flow 
sensing circuitry operate under an open protocol that 
permits system-wide control and monitoring of said 
10 controller within said variable air volume air 

conditioning system . 

4. The controller of Claim 1, wherein said 
temperature sensing circuitry, said setpoint determining 

15 circuitry, said airflow signal circuitry, and said flow 

sensing circuitry are associated to permit pressure 
dependent operation of said controller. 

5. The controller of Claim 1, wherein said 

20 temperature sensing circuitry, said setpoint determining 

circuitry, said airflow signal circuitry, and said flow 
sensing circuitry are associated to permit pressure 
independent operation of said controller. 

25 6. The control itfp of Claim 1, wherein said 

controller further comprises circuitry for permitting, a 
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fire mode of op^rat/i^n for said variable air volume 
terminal . 

7. The cont;?6]Lj]^r of Claim 1, further comprising 
circuitry for perfmitft^ng a warm-up mode of operation for 
said variable air ^plume terminal . 



8. The controller of Claim 1, further comprising 
circuitry for permitting remote control of said 
controller for controlling operation of said variable air 
volume terminal . 



9 . The con 
control circuitry 
automatically cali 1 



in the variable air /volume terminal 



10. The cont 
control circuitry 
manually driving the 

.terminal . 

11. The con 
control circuit 
automatically st 
control stop posit 
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of Claim 1, wherein said damper 
comprises circuitry for 
the damper stroke of the damper 



Claim 1, wherein said damper 
ises circuitry for 
the variable air volume 



of Claim 1, wherein said damper 
^comprises circuitry for 
ement of the damper at a 
damper . 
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12. The cont, 
Hall Effect circ 
operation of sa 
setpoint determ 
circuitry, said 
control circuitry u 




.aim 1, further comprising 
identifying and controlling 
sensing circuitry, said 
said airflow signal 
sing circuitry, and said damper 
>n placing a predetermined magnet 



device proximate said Hall Effect circuitry 



13 . The contro; 
control circuitry 
counting alternat 
controller and d 
voltage cycles the 
operation of said 

14 . The contrq 
shield s ur round i n 
limiting affects 
of said flow sens 




of Claim 1, wherein said damper 
omprises circuitry for 
t voltage frequencies to said 
,rom said alternating current 
ition of the damper in response to 
mper motor. 

of Claim 1, further comprising a 
ow sensing circuitry for 
ature variations on operation 
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| > 15. A method for controlling a variable air volume 
terminal, having a damper |and a damper motor, comprising 
the steps of : 

generating a temperature process value using 
temperature sensing circuitry; 

establishing a temperature setpoint using setpoint 
determining circuitry; 

generating an airfljow setpoint in response to said 
temperature process valine and said temperature setpoint 

_::cuitry; 
process value in response to a 
predetermined set of flsw sensing inputs using flow 
sensing circuitry; and 

generating a dampejr motor operation signal using 
damper control circuitiy to control the damper motor in 
response to said flow process value and said airflow 
setpoint, said damper notor operation signal generating 



using airflow signal ci 
generating a flow 



step further comprising 
fuzzy logic rule-based 
damper motor operating 

16. The method 
step of forming s 
set point determi 
circuitry, said f l 1 
control circuitry su 
on a single printed cir 
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the step of implementing a set of 
instructions in generating said 
signal . 

Claim 5, further comprising the 
irature sensing circuitry, said 
:uitry, said air flow signal 
circuitry, and said damper 
v y small for their placement 
said printed circuit 
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board formed su 
damper motor whe 
damper shaft. 




ly small for placement on the 
Hamper motor is installed in the 



17. The method of Claim 15 , further comprising the 
step of operating said temperature sensing circuitry, 
said set point determining circuitry, said air flow 
signal circuitry, and said flow sensing circuitry under 
an open protocol that permits system-wide control and 
monitoring of said controller within said variable air 
volume air conditioning system. 

18. The method of Claim 15, further comprising the 
step of associating said temperature sensing circuitry, 
said set point determining circuitry, said air flow 
signal circuitry, and said flow sensing circuitry to 
permit pressure dependent operation of said controller. 



19. The method of Claim 15, further comprising the 
step of associating said temperature sensing circuitry, 
said set point determining circuitry, said air flow 
signal circuitry, and said flow sensing circuitry to 
permit pressure independent operation of said controller. 



20. The 
step of permit 
variable air volume 




of^ Claim 15, further comprising the 
e mode of operation for said 
terminal . 
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Claim 15, further comprising the 
variable air volume terminal in a 



21. The met hi 
step of operatinj 
warm-up mode of 



22. The method of Claim 15, further comprising 
circuitry for permitting remote control of said 
controller for controlling operation of said variable air 
volume terminal . 



23. The method of Claim 15, further comprising the 
step of automatically calibrating the damper stroke of 
the damper in the variable air volume terminal. 



24 



step of manua 
volume terminil 



25. The 
step of automati 
a control stop for 



.aim 15, further comprising the 
Jng tttie damper of the variable air 



aim 15, further comprising the 
ally (st)i^ping movement of the damper at 
"ciamp^r . 



Let hod 



26. The method df Claim i^^further comprising the 
step of identifying and controlling operation of said 
temperature sensing circuitry, said setpoint determining 
circuitry, said airflow signal circuitry, said flow 
sensing circuitry, and Waid damper control circuitry by 
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placing a predetermined magnet device proximate a Hall 
Effect circuit of tne controller. 



lg alternat. 



27. The tfethodl of 
step of count! 
to the control 
current voltage\cycle|s th 
response to operation! 



and det 



of; 



aim 15, further comprising the 
current voltage frequencies 
rmining from the alternating 
position of the damper in 
tVie damper motor. 



28. The method <bf Claim\3_ 5 / further comprising the 
step of limiting affeqts of temperature variations on 
operation of said f lovrf sensing circuitry using an 
enclosed shield surrouhding the airflow signal circuitry 
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29. A variable air volume air conditioning system, 
comprising: 

a controller for a variable air volume terminal; 
a variable air volume terminal comprising a damper, 
a damper motor associated to move said damper, and a 
terminal controller for controlling operation of said 
damper motor, said terminal controller comprising: 

temperature sensing circuitry for generating a 
temperature process value; 

setpoint determining circuitry for establishing 
a temperature setpoint ; 

airflow signal circuitry for generating an 
airflow setpoint in response to said temperature 
process value and said temperature setpoint; 

flow sensing circuitry for generating a flow 
process value in response to a predetermined set of 
flow sensing inputs; and 

damper control circuitry for generating a 
damper motor operation signal to control the damper 
motor in response to said flow process value and 
said airflow setpoint, said damper control circuitry 
comprising a fuzzy logic control mechanism for 
implementing a set of fuzzy logic rule -based 
instructions in generating said damper motor 
operating signal. 



AUS01:1 15981.1 
019557.0121 



ATTORNEY DO WlET : 
019557.0121 



REISSUE ^BR^ENT APPLICATION 



58 

C 

30. The system^ t£ Claim 29, wherein said 
temperature sensing circuitry, said setpoint determining 
circuitry, said /airf low/SAgiial circuitry, said flow 
sensing circuitry, and (said damper control circuitry are 

formed suf f icients^ s^f^t f or P lacement on a sin 9 le 
printed circuit board! sai9~"printed circuit board being 
formed for placement pn the damper motor when said damper 
motor is installed irj the damper shaft. 

31. The system of Claim 29, wherein said 
temperature sensing circuitry, said setpoint determining 
circuitry, said airflow signal circuitry, and said flow 
sensing circuitry operate under an open protocol that 
permits system-wide control and monitoring of said 
controller within said variable air volume air 
conditioning system. 

32. The system of Claim 29, wherein said 
temperature sensing circuitry, said setpoint determining 
circuitry, said airflow signal circuitry, and said flow 
sensing circuitry are associated to permit pressure 
dependent operation of said controller. 

33. The system of Claim 29, wherein said 
temperature sensing circuitry, said set point determining 
circuitry, said air flow signal circuitry, and said flow 
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sensing circuitry, are associated to permit pressure 
independent operation of said controller. 



34. The systen 
further compris 



of Claim 29, wherein said controller 
rcuitry for permitting a fire mode of 



operation for sjaid ^jriable air volume terminal. 



35. The system 
circuitry for pe 
said variable air votLume terminal . 



^f^Claim 29, further comprising 
-ing a warm-up mode of operation for 



36. The system of Claim 29, further comprising 
circuitry for permitting remote control of said 
controller for controlling operation of said variable air 
volume terminal . 



37 . ThjZf s 
control circuitry 
automatical Ly cali 
in the variable ai 

38. Thexsyst 
control circuitry- 
manually driving 
terminal . 



m of Claim 29, wherein said damper 
i i^ther comprises circuitry for 

ng the damper stroke of the damper 
:: vSlume terminal. 




29 wherein said damper 
urther comprises circuitry for 

damper of the variable air volume 
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39. The system 
control circuitry 
automatically sto 
control stop pos 

40. The system 
Effect circuit 
operation of sai 
setpoint determin 
circuitry, said flo' 
control circuitry u 




of Claim 29, wherein said damper 
comprises circuitry for 
movement of the damper at a 
the damper. 

im 29, further comprising Hall 
fying and controlling 

sensing circuitry, said 
, said airflow signal 
ircuitry, and said damper 
redetermined magnet 



device in proximity /to said Hall Effect circuitry. 

41. The systdrr\ of Claim 29, wherein said damper 
control circuitry further comprises circuitry for 
counting alternating ^rrent voltage frequencies to said 
controller and Beterminiffi& from said alternating current 
voltage cycles ^he poaiti\>*\ of the damper in response to 
operation of saic 



42. The system 
shield surrounding sa 
limiting affects of tern] 
of said flow sensing ci 




29, further comprising a 
sensing circuitry for 
e variations on operation 
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43 . A contro ller for an environmental control 
system , comprising : 

temperature circuitry f or receiving a signal 
representing a temperature -process value; 

setpoint circuitry for receivi ng a signal 
represen ting a temperature setpoint ; 

demand sign al generating circuitry for generating a 
demand signal in respon se to said temperature process 
value and said temperature setpoint ; 

flow sensing circuitry for generating a flow process 
value in response to a prede termined set of flow sensing 
inputs : and 

flow medium control signal generating ci rcuitry for 
generating a^f low medium control^ ignal to control an 
actuator in response to said flow process val ue and said 
demand signal, said flow medium control signal generating 
circuitry comprising a fuzzy logic control mechanism for 
implementing a set of fuzzy logic rule-based instructions 
in generating said flow medium cont rol signal. 

44 . The cont roller of Claim 43 wherein the flow 
medium control signal generating curcuitry is- operable to 
generate a flow medium control signal to an act uator, 
such that the f low medium control signal represents an 
offset, and whe rein said offset represents an incremental 
move of the actuator. 
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45 . The cont roller of Claim 43 wherein the flow 
medium control signal g enerating curcuitrv is operable to 
generate a flow medium cont rol signal to an actuator, 
such that the flow medi um control signal represents 
instructions to the act uator to move the actuator from a 
first position to a se cond position. 
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46. A method for con trolling an environment, 
comprising the steps of ; 

receiving a signal representing a temperature 
process value ; 

receiving a signal representing a temperature 
setpoint : 

generating a demand signal in resp onse to said 
temperature process val ue and said temperature setpoint ; 

generating a flow process value in response to a 
predetermined set of flow sensing inputs; and 

generating a flow medium contr ol signal to control 
an actuator in response to said fl ow process value and 
said demand signal, said flow medium control signal 
generating step further compr ising the step implementing 
a set of fuzzy logic r ule-based instructions in 
generating said flow medium control signal. 

4 7 . The method of Claim 4 6 wherein the f low medium 
control signal generating step comprises generating a 
flow medium con trol signal to an actuator, such that the 
flow medium control si gnal represents an offset, and 
wherein said offset re presents an incremental* move of the 
actuator . 

48 . The method of Claim 4 6 wherein the flow medium 
control signal genera ting step comprises generating a 
flow medium con trol signal to an actuator, such that the 
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flow medium control signal r epresents instructions to the 
actuator to move the actuato r from a first position to a 
second position. 
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